ASSI GVENT 3

Text book Assignment: Unit 2, Lesson 1, “Properties of Sound.” Page 2-1-1 through 2-1-13.

Unit 2, Lesson 2, “Sound Propagation in Seawater.” Pages 2-2-1
t hrough 2-2-10.
Unit 3, Lesson 1, “Satellite Imagery of Cceanographic Features.”

Pages 3-1-1 through 3-1-18.
Unit 4, Lesson 1, “FLENUMOCEANCEN S Anal ysis Mddels.” Pages 4-1-1
t hrough 4-1-4.

3-1.

3-2.

3-4.

3-5. I'n which of the follow ng nediuns
Learning Qnbj ecti ve: is the speed of sound the greatest?
Recogni ze the three basic
el ements necessary for the 1. Air at 15°C
production of sound. 2. Freshwater at 15°C
3. Saltwater at 0°C
4, Saltwater at 15°C

Which of the following is a sound
source? 3- 6. An ear and a hydrophore are
exanpl es of a sound

1. A vibrating nmetal rod

2. A metal rod at rest 1. source
3. A radio speaker without 2. nmedium
electric current 3. receiver

4. A bell that has not been struck 4. absorber

VWhich of the following is NOT a

medi um for sound propagation? Learning Objective:
Identify the various

1. Air properties of sound waves.

2. Water

3. Vacuum

4, A steel rod 3-7. Which of the follow ng definitions
best describes wavel ength of a

In which of the follow ng mediuns sound wave?

woul d sound travel the fastest?
1. The distance from one wave

1. Ar crest to the follow ng wave

2. \Water trough

3. Vacuum 2. The distance from a wave crest

4, A steel rod to the follow ng wave crest
3. The distance from a wave

The approxi mate speed of sound in conpression to the follow ng

air at 15°C is how many neters per wave rarefraction

second? 4, The distance from a wave

conpression to the follow ng

1. 340.5 wave conpression

2. 332.1

3. 331.5

4, 322.5
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A. FREQUENCY

B. HERTZ

C. WAVELENGTH

D. PITCH
FIGURE 3A

I N ANSWERI NG QUESTI ONS 3-8 THROUGH 3-11,

CHOSE THE TERM FROM FI GURE 3A THAT MATCHES

THE DEFINITION G VEN AS THE QUESTI ON.
TERMS ARE USED ONLY ONCE.

3-8.

3-9.

3-10.

3-11.

3-12.

Nunmber of cycles per second.

AWN R
o0Om>

Frequency of sound received at the
detector.

A WN R
o0 m@>

One cycle per second.

AWN R
o0 w >

Di stance between two successive
conpressions or refractions.

A WN R
o0 w>

What is a neasurenent of a sound
wave' s energy in decibels called?

1.  Loudness

2. Power

3. Strength

4. Intensity

Learning Onbj ecti ve: Defi ne
spreading loss as it

pertains to sound waves.

3-13.

3-14.

3-15.
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Which of the following definitions
best describes the cause of
spreading loss (the |loss of energy
per unit area as distance increases
from the source)?

1. Normal propagation spreads the
energy over an increasingly
| arger area

2. Friction decreases the energy

3. Refraction spreads the energy
over a larger area

4. Reflection causes sone energy
to return to the source

Learning bjective: Define
Doppl er effect and recognize
how it affects the pitch
and frequency of sound.

Which of the follow ng definitions
best describes Doppler effect on
sound?

1. An apparent change in pitch of
the sound wave due to novenent
of the source

2. An apparent change in sound
wave speed due to nmovenent of
the source

3.  An apparent change in sound
wave intensity due to the
source noving closer or further
away from the receiver

4.  An apparent change in sound
wave direction due to novenent
of the source

Wien a sound source is approaching
a receiver, the Doppler effect
causes the sound pitch to

1. decrease as the received sound
waves are conpressed

2. increase as the received sound
waves are conpressed

3. decrease as the received sound
waves are stretched out

4, increase as the received sound
waves are stretched out



3-16.

3-17.

3-18.

3-19.

3- 20.

Learni ng Objective: Def i ne
sound velocity and describe

the effect of tenperature,
pressure, and salinity on

sound.

What is the nobst inportant

controller of the speed of sound?
1. Tenperature

2. Salinity

3. Pressure

4, Depth (or elevation)

The increase or decrease in the

speed of sound with changing
tenperatures is dependent on the

t enperature. The approxi mate
change in the speed of sound in
seawater per 1°C increase in
tenperature is how nmany neters per
second?

1. +2.4

2. -2.4

3. +1.7

4., -1.7

What is the second nobst inportant
controller of the speed of sound in
seawat er ?

1. Tenperature

2. Salinity

3. Pressure

4.  Depth

The approxi mate change in the speed
of sound in seawater per 100 neter
increase in depth is how many

neters per second?

1. +2.4

2. -2.4

3. +1.7

4. -1.7

What is the third nost inportant
controller of the speed of sound in
seawat er ?

1. Tenperature

2. Salinity

3. Pressure

4,  Depth
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3-21. The change in the speed of sound in
seawater for a 1 part per thousand
increase in salinity is how nmany
neters per second?

1. -1.7
2. +1.7
3. -1.4
4, +1.4

3-22. What is the “sonic |ayer depth”?
1 Dept h of maxi mum pressure
2. Depth of maxi num sound speed
3. Depth of naximum tenperature
4 Depth of maxi mum density

3-23. In warm seawater (17 to 18°C),

whi ch of the follow ng thernma
gradients could result in an
i sovelocity layer on a SVP?

1. -0.1°C per 30 neters

2. -0.2°C per 30 neters

3. -0.5°C per 30 neters

4, -0.6°C per 30 neters

I
An evaluation of a BT trace yields
the following information:

@ SST - 18.0°C

® Shallow layer "A" 30 meters

thick - gradient -0.4°C/30 meters

@ Deeper layer "B" 150 meters

thick - gradient -1.0°C/30 meters

® Deepest layer "C" 180 meters thick
~ gradient +0.0°C/30 meters

FIGURE 3B

REFER TO FI GURE 3B TO ANSWER QUESTI ONS
3-24
AND 3-25.

3-24. Wiere is the SLD | ocated?
1. At the surface

2. Between layers A and B

3. Between layers B and C

4 At the bottom of layer C



3-25.

3-26.

3-27.

Reeval uation of the BT data in
figure 3B yields a corrected
gradient for layer “A’ of -0.10°C
per 30 neters. Now where woul d the

SLD be | ocated?

1. At the surface

2. Between layers A and B

3. Between layers B and C

4, At the bottom of layer C

In a Sonar Range Prediction
nessage, what does the term “in
| ayer” nean?

1. A sonar range in the layer of

water within 50 feet of the SLD

2. A sonar range in the |ayer of
wat er bel ow the SLD

3. A sonar range in the layer of
wat er between the SLD and the
M.D

4. A sonar range in the layer of
water from the surface to the
SLD

Learning bjectives:

Expl ai n why sound propagates
along nore or less curved
pat hs, and describe the five
basi ¢ sound ray patterns
along with their attendant

t enperatures and sound
velocity profiles.

VWi ch [ aw states that sound waves
are refracted toward the region of

sl ower sound speed?

1. Boyle's Law

2. Snell’s Law

3. Pascal 's Theorem

4, Newt on’s First Law

23

3-28.

3-29.

3-30.

3-31.

If a layer of water Wth an

i sovel ocity gradient overlies a
| ayer of water with a positive
sound velocity gradient, in what

manner will sound produced in the

i sovel ocity-gradient |ayer behave?

1 It will curve downward in the
i sovel ocity layer then
propagate in a straight l|ine

t hrough the positive-gradient
| ayer
2. It will curve upward in the
i sovel ocity layer, then
propagate in a straight line
t hrough the positive-gradient
| ayer
3. It will propagate in a straight
line through the isovelocity

| ayer, then curve downward
through the positive-gradient
| ayer

4. It will Propagate in a straight

line through the isovelocity
| ayer, then curve upward

t hrough the positive-gradient
| ayer

Which of the follow ng sound
velocity conditions will produce a
split-beam pattern?

1. Positive overlying negative

2. lsovelocity overlying negative
3. Both 1 and 2 above

4. Negative overlying positive
Which of the follow ng sound

velocity conditions will
sound channel ?

produce a

1. Negative overlying positive

2. Positive overlying negative

3. Isovelocity overlying positive
4. lsovelocity overlying negative
Which of the follow ng ocean bottom
types is the best reflector of
sound?

1. Rippled sand

2. Snooth sand

3. Rock boul ders

4. Mud/ ooze



3-32.

3-33.

3- 34.

3- 35.

3- 36.

Whi ch of
types scatters sound energy the
nost ?

1 Ri ppl ed sand
2. Snooth sand
3. Rock boul ders
4 Mud/ ooze

whi ch of the
first

Wth increasing w nds,
following wind speeds will
produce the highest surface

reverberation |evel? 3- 38.

05 kt
10 kt
20 kt
25 kt

el A

VWhat type of reverberation do
shrinmp produce?

1. Surface

2. Vol une 3-39.

3. Bott om

In which of the followi ng |ayers
woul d the deep scattering |ayer
nost likely be found in the

tropics?

1. Surface to 100 fathons
2. 100 to 400 fathons

3. 400 to 800 fathons

4, 800 to 1,500 fathons

When the ocean bottom is conposed
of a soft nud |ayer overlying hard
sand overlying a rough rock |ayer,
which of the follow ng processes
woul d Iikely occur?

1. Bottom reverberation

2. Reflection 3-40.
3. Absorption

4,

Al of the above

24

the following ocean bottom 3-37.

Wi ch of the follow ng sound
velocity profiles would be nost
favorable for a surface ship
conducting antisubmarine warfare
operations?

1. Positive gradient overlying
negative gradient

2. Positive gradient

3. Negative gradient

4, lsovelocity gradient

Wi ch of the follow ng sound
velocity profiles would be nost
favorable for a submarine
conducting antiship operations at
peri scope depth?

Strong negative gradient
Strong positive gradient
Weak negative gradient

| sovel ocity gradient

B~ WM e

Which of the following is a correct
description of the term
“attenuation”?

Scattering of sound energy
Absorption of sound energy
Refl ection of sound energy
Loss of energy during
propagati on

B~ W

Learni ng Objective:
Differentiate between active
and passive sonar, define
the nodes of active sonar
search, and describe the
propagation paths used in
each node.

Wi ch of the follow ng nodes of
sonar operation detects objects hy
listening for sound generated by

t he object?

Passi ve

Active - deep water
Active - shallow water
Each of the above

B W e



3-41.

3-42.

3-43.

3-44.

In shallow water during active
sonar operations, which types of
transm ssion paths are nost
effectively used to detect an

obj ect?

1. Direct path and bottom bounce
2. Direct path and surface duct
3. Bottom bounce and surface duct
4, Convergence zone and bottom

bounce

What type of transmi ssion path is
formed when the tenperature
i ncreases with depth?

Bott om bounce
Sound channel
Surface duct
Direct path

A

In shall ow water, what
environnental factor affects the
success of active sonar operations

to the greatest degree?

1. Water depth

2. Tenperature gradients

3. Sea state

4, Bottom type

Where is the deep-sound-channel

axes usually located in the
Atlantic Ccean?

1. At any depth down to 700
fathons (4,200 feet/1, 280
net ers)

2. At the M.D

3. At the depth where the overall

tenperature gradient changes
from negative to isothermal -
the base of the nain
t her nocl i ne

4, At the top of the nmin
t her nocl i ne
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3-45.

3-46.

3-47.

3-48.

3-49.

In deep water, what sound velocity
condi tion mrust be present for
convergence zone transmissions to
occur ?

1. Positive gradient

2. Negative gradient

3. Negative gradient overlying
positive gradient

4, Positive gradient overlying
negative gradient

Learni ng Objective: Defi ne

and differentiate between
the elenents used in the
active and passive sonar

equat i ons.

Wi ch of the follow ng val ues, when
equal to zero decibels, yields a 50
percent detection probability?

1. Signal excess

2. Target strength

3. Noise level

4. Reverberation Ievel

Whi ch el emrent of the active sonar
equation accounts for target size,

shape, and type of construction
mat eri al ?

1. Source |evel

2. Recognition differential

3. Target strength

4.  Noise |evel

VWi ch el ement of the active sonar
equation changes with the sea state
and ship’s speed?

1. Recognition |evel
2. Target strength
3. Propagation |oss
4. Noise |evel

Whi ch of the followi ng values is

NOT of nmjor inportance to passive
sonar ?

1. Noise Ilevel

2. Target strength

3.  Propagation |oss

4, Signal excess



3-50.

3-51.

3-52.

3-53.

Learni ng bjective:
Differentiate between

per manent and transient
oceanic fronts, and
recogni ze the differences
that occur across

frontal boundaries.

Where are oceanic fronts usually
found?

1. Over mjor suboceanic ridges

2. At the boundaries of surface
currents

3. Under the surface position of

at nospheric fronts
4, Between any different
nmasses

wat er

oceanic front, as
oceani ¢

A “pernmanent”
opposed to a “transient”

front, exhibits which of the

following characteristics?

1. It may be observed in the sane
general |location for several
nont hs

2. Its slow novenent across |arge

areas of the ocean may be

observed in satellite inmagery
3. It is usually found in the sane
general location during al
seasons
4, It may form and dissipate in a

period of several weeks

Due to the salinity changes, an
oceanic front found near the nouth
of a large river may always be
classified as what type of front?

Hal i ne
Ther ma
Turbidity
Density

NS

Whi ch characteristic of ocean
fronts may be determ ned using
infrared satellite imagery?

1. Water color contrast

2. Wave height differences
3. Hal ne contrast

4, Thermal contrast
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3-54.

3-55.

3- 56.

3-57.

Whi ch characteristic of oceanic
fronts may sonetinmes be detern ned
froma visible satellite inage

sunglint area?

1. Wave height differences

2.  Haline contrast

3. Thermal contrast

4, Biological population density

Learni ng Objecti ve:

Identify the two types of
oceani ¢ eddies and the type
of satellite inagery used to
locate and identify them

What circulation and tenperature
patterns are usually found within a
col d-core eddy?

1. Anti-cyclonic rotation and
tenperature increases outward
fromthe center

2. Anti-cyclonic rotation and
tenperature decreases outward
from the center

3. Cyclonic rotation and
tenperature increases
fromthe center

4, Cyclonic rotation and
tenperature decreases
fromthe center

out war d

out war d

How are ocean eddi es best

i dentified?

1. Analysis of SST from ship
reports

2. Analysis of

3. Analysis of
i magery

4,  Analysis of
i magery

XBT reports
IR satellite

VIS satellite

VWhat is the nornal size range of

ocean eddi es?

1. 0 - 1 mi
2. 1 - 10 mi
3. 10 - 100 mi
4. 100 - 1,000 mi



3-58.

3-59.

Ccean eddies nodify the surface 3-60.
weat her. What conditions nay be
expected within a cold eddy as
opposed to outside the eddy?

1. Wnds stronger, seas higher,
| ess cunulus cloud devel oprent

2. Wnds stronger, seas higher,

i ncreased cunul us cloud
devel opnent

3. Wnds lighter, seas lower, |ess
cunul us cl oud devel oprent

4, Wnds lighter, seas |ower,

i ncreased cunul us cl oud
devel opnent

In a black and white IR satellite

imge with a standard |inear

enhancenent, black shows the

war mest tenperatures and white

shows the col dest tenperatures.

How are warm eddies identified on 3-61.

an IR i mage?

1. They appear as circular areas
of darker gray shades
surrounded by |ighter shades

2. They appear as circular areas
of lighter gray shades
surrounded by darker shades

3. They appear as a black circul ar
area surrounded by white

4. They appear as a white circul ar
area surrounded by bl ack

Learni ng Objective: 3-62.

Identify the observabl e
characteristics of

upwel I'i ng

internal waves,

and sea ice.
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How is upwelling usually identified
on an IR satellite inmage?

1. As a pocket of gray shades

lighter than the surrounding
water, oriented along a
coast!line

2. As a pocket of gray shades
darker than the surrounding
water, oriented along a
coast!line

3. As a pocket showing a banded
pattern of light and dark gray
shades, oriented along a
coastline

4, As a pocket with gray shades
lighter than the surrounding
wat er, |ocated approxi mately
over the edge of the
continental shelf

How can internal waves be |ocated

or identified?

1. As a rough area on visible
satellite inmagery

2. As a large, bright area on
visible satellite i mgery

3. As a series of concentric,
alternating dark and l|ight gray
shade bands on an IR satellite
i mage

4, As a series of dark bands in a
sunglint area of a visible
satellite image

How is sea ice with | eads
observable in visible satellite
i mgery?

1. As a grainy white field with
darker fracture lines that
doesn’t nmove much from day to
day

2. As a clear. brilliant white
area with darker fracture lines
that doesn’t nove much from day
to day

3. As a lighter shade of gray than
the surroundi ng open water,
with slightly darker fracture
i nes throughout

4. As a darker shade of gray than

t he surrounding open water,
with slightly lighter fracture
i nes throughout



3-63.

3- 64.

3- 65.

Learni ng Objective:

Recogni ze the inpact of grid
poi nt spaci hg on conputer
generated anal yses, and
identify the paraneters and
the analysis techni que used
i n FLENUMOCEANCEN S surface
anal ysi s nodel .

What does a “fine nmesh” grid point

spaci ng indicate?

1. Spacing between grid points is
320 kiloneters

2. The grid field neasures 63
points by 63 points

3. The conputer preforns |ess
calculations to develop the
fini shed product

4, Using the sanme raw infornation,
the product conpleted on a fine
mesh grid is nore accurate than
a product conpleted on a coarse
nmesh grid

In the conputer analysis technique

known as “FIB’, what does “FI B
represent?
Forecast Interpretive Bal ance

Fields by Information Bl ending
Forecast |Information Bank
Field Interrogative Back-feed

Where does “FIB’ get its first

guess fields?

1. The previous data cycle's
anal yses and forecasts only

2. Cdimtology only

3. The previous data cycle's
anal yses and forecasts, and

cl i mat ol ogy
4. An initial analysis of current

data coupled with a
climatological field
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3- 66.

3-67.

3- 68.

3-69.

What are “bogus” reports?

1. False reports intentionally
submitted by non-friendly
forces to introduce errors
our conputer products

2. False reports inadvertently

submitted by friendly ships and

into

land stations, that cause
errors in our conputer products

3. Intentional false reports
submitted by Naval Oceanography
Command personnel to guide the
conputer to correct errors in
its products

4,  Any unverifiable report

submitted by unknown or
unreliable sources

What occurs during the blending
process?

1. Gid points initialized by

first guess fields are adjusted
using actual reported data
val ues

2. Gid points initialized by

first guess fields are replaced
using actual reported data
val ues

3. Miltiple first guess fields are
averaged to form one anal ysis
field data on the grid

4. An initial analysis of current
data is averaged with the first
guess field

A major problemwith FIB is that an
accurate report from an area of

rapi dly devel opi ng weather may be
rejected if it doesn't fit the

preestablished error range
1. True
2. False

The Optimum Interpretation
technique is expected to replace
FIB sormetime in the early 1990’s.

1. True
2. Fal se



3-70.

3-71.

Learning Objective: Name
the nodels used to analyze
upper air data and recognize
why the primary programis
run every 6 hours.

What is the primary program used to

anal yze upper-air data?
1. NOGAPS

2. NORAPS

3. FIB

4. PE

Why is the primary node
6 hours?

run every

1. The fleet needs the upper-air
data from every synoptic
col l ection

2. The upper-air situation can
change dramatically between
standard synoptic collections

3. The nodel is still wundergoing
eval uation and produces such
large errors fromtine to tine
that it nust be reinitialized
every 6 hours

4. Upper-air data is sparse
running the nodel every 6 hours

allows all available data to be
used to adjust the nodels
output for nore accurate
results
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3-72.

3-73.

Wi ch nodel is used for tropical
upper-air anal ysis?

1. NOGAPS

2. NORAPS

3. dobal Bands (GB)

4., Sout hern Hemi sphere Pol ar

St ereographi ¢ anal ysi s

What nodel is used to analyze the
Sout hern Hem sphere upper-air
situation?

St andard NOGAPS

St andard NORAPS

Standard GB

NOGAPS nodified to rely nore on
satellite data

:BC)JNI—‘
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